Artificial receptors that are capable of selectively binding small chemical molecules under controlled conditions are not only interesting for modeling molecular recognition effects. This method can be also used for the development of flexible sensors and diagnostic platforms or as molecular probes enable to interfe with an actual biological event.
UPLC analysis for diosgenin detection infenugreek extracts obtained with different methods
We tested efficiency of five different methods of diosgenin extraction. Method (1) proposed by Savikin-Fodulovic used hydrolysis of plant material with sulfuric acid in isopropanol and then extraction with hexane. Next, in the three liquid phase (TLPS) procedure (2) , diosgenin was extracted with ethanol, ammonium sulphate and petroleum ether. In a protocol described by Li (3) , the lyophilized material was subjected to ultrasonication and then hydrolyzed under reflux with sulfuric acid and extracted with petroleum ether. Another method (4)used hydrolysis under reflux with hydrochloric acid and then extraction with chloroform. The last (5) method is simple extraction with only two solvents: hexane and methanol.
To investigate of the extraction efficiency, the chromatographic separation of the plant extracts was performed in Waters Acquity UPLC TM system (Waters Corp., Milford, MA, USA) with DAD and CAD detector. An Acquity UPLC TM BEH RP18 column (50 mm×2.1 mm I.D., 1.7 µm) also from Waters was used. The column and sample temperature were maintained at 30°C. The mobile phase consists acetonitrile and water (9:1 V/V). The injection volume was 50 µL. The detection wavelength (DAD detector) was 203, 236 and 248 nm. The flow rate was set at 0.4 mL/min.
Piperidine is a cyclic secondary amine, which can be considered as a parent molecular structure for many alkaloids. The mature black pepper fruit contains a specific substancepiperine -which chemically is an amide and a source of pungent taste, highly valued with this culinary spice. Piperine is a piperidine derivative as a condensation product with an aromatic acid derived from 3,4-dimethoxycinnamic acid. Nowadays, it is widely used in various herbal cough syrups, and it is also employed in the anti-inflammatory, anti-malarial, and antileukemia treatment [1] . Piperine can contribute to an increased bioavailability of many substances according to a number of mechanisms. It inhibits several enzymes responsible for metabolizing nutritional substances and it stimulates amino acid transporters in the intestinal lining. Moreover, recent studies demonstrate that piperine can reduce the fat level in the bloodstream by inhibiting the fat cell differentiation [2] .
In our studies, the classical solvent extraction and the Accelerated Solvent Extraction (ASE) of alkaloids from the ground black pepper fruit was performed. Based on the literature [1] , we selected the following system for running the thin-layer chromatographic analysis of piperine: stationary phase, silica gel; mobile phase, acetone + n-hexane, 3:2 (v/v). In our efforts to determine piperine in the commercially traded spices, we decided for TLC/densitometry as a well suited and very promising analytical technique. As main advantages of this technique, we consider its simplicity, rapidity, and cost-friendliness, and the quantitative results obtained with its aid are often comparable with those originating from HPLC. The results obtained in this study confirm an excellent performance of TLC/densitometry in the analysis of piperine contained in botanical material.
We also quantified piperine and piperidine by means of high-performance liquid chromatography (HPLC). The analysis was carried out with use of Pursuit 5 C18 chromatographic column and pure methanol as mobile phase. For piperidine, the ELSD detector was employed, and piperine was quantified with DAD detector at a selectively operating wavelength λ = 343 nm. The obtained quantitative results were tabulated and a comparison was made with respect of the employed measuring technique. related chemical structures and similar physicochemical properties. The aim of presented study was to analyze these compounds together, using capillary gas chromatography with flame-ionization detector (GC-FID). Despite FID is the most common detector in gas chromatography, there were no elaborations in this area yet. Simultaneous analysis of both compounds in one run was successfully executed. Each compound served as internal standard for another. Direct analysis without derivatization step was performed. Analysis was possible despite compounds high boiling points, because of their sufficient volatilization in applied conditions. The retention times (t R ) equaled about 3,8 min. and 7,9 min. for perindopril and quinapril respectively. Gas chromatography was performed with a Trace GC (Thermo Finnigan), Compounds were separated on a 15 m × 0.25 mm i.d. WCOT column (HewlettPackard) coated with polydimethylsiloxane. Helium served as carrier gas. The temperature program was set as followed: 200˚C to 300˚C with temperature rise 10˚C/min. The total run time was 10 minutes. The inlet temperature was set at 300˚C, whereas injection volume was 4 µL and split 30. The detector, with base temperature of 260˚C was supplied. In the next step, in order to prove method suitability, the analysis in pharmaceutical products was done. No interferences were found, though other peaks were eluted. In previous studies, it has been shown that profen drugs, amino acids and hydroxy acids in aqueous or non-aqueous solutions can undergo spontaneous oscillatory condensation. For example in the studies with L-lactic acid dissolved in pure acetonitrile and 70% ethanol, it was found out that this hydroxy acid can undergo oscillatory oligopeptidization, and also a theoretical model was proposed to describe this phenomenon.
To check that another pair of amino acids (L-hydroxyproline−L-phenylalanine) can undergo spontaneous oscillatory oligomeryzation, we used the achiral high performance liquid chromatography with spectrophotometric detection (HPLC/DAD), the light scattering detection (HPLC/ELSD) and the mass spectroscopic detection (LC-MS). The choice of these amino acids was due to their important functions in human body. L-Hydroxyproline is major component of the protein known as collagen and it is responsible for its stability, and hence, for the tissue architecture and strength. L-Phenylalanine is a precursor for tyrosine, dopamine, noradrenaline, adrenaline, and the skin pigment melanin, and therefore it is an amino acid necessary for proper functioning of human body.
The obtained results demonstrate the oscillatory instability of the pair of amino acids (L-Phe-L-Hyp). In this spontaneous oscillatory reaction homo-and heterooligopeptides are obtained and most probably the additional reaction products (like esters) are also generated.
6.
Gas chromatography in determination of fuel char reactivity and gasification process efficiency -experimental study on steam gasification of various fuels in fixed-bed reactor Howaniec N.
1 , Smoliński A. Gas chromatography (GC) is one of the key techniques applied in the above mentioned research works making feasible assessment of fuel char reactivity in the gasification process and process efficiency in terms of gas composition, gas heating value, carbon conversion and energy efficiency. Here, the results of application of the GC technique in the study on steam gasification of various fuels in a laboratory scale fixed bed reactor installation are presented.
7.
Specific mobility of selected phytochemicals in thin-layer chromatographic systems and its possible relevance to pharmacokinetics On video images of the chromatograms present in numerous publications on the TLC analysis of medicinal plant extracts, striking skewness of the separated chromatographic bands with many phytochemicals can be seen, although no attention has ever been paid to this odd mass transfer effect. Lateral relocation (i.e., sidewise deviation of the analytes' migration route from linearity) has been reported in our earlier studies on the thin layer chromatographic enantioseparation of chiral low molecular weight carboxylic acids belonging to the groups of profen drugs, amino acids, and hydroxy acids. Then we found out that lateral relocation was observed with these analytes only, which structurally resembled molecular rotors. In this study, we investigate the role played by the thin-layer chromatographic stationary phases in lateral relocation of botanically relevant molecular rotors. Thus, three carboxylic acids were selected as the test analytes, all of them resembling molecular rotors and abundantly present in the medicinal plant extracts. We selected two of the most popular thinlayer chromatographic stationary phases: silica gel (characterizing with microcrystalline chirality) and alumina (achiral). These results show that the mobility of tested compounds on the chiral stationary phase surface characterizes with lateral relocation. A conclusion was drawn that the chiral stationary phase makes a complementary contribution to lateral relocation (along with the propeller-like molecular structure of the analytes). In our view, specially devised thin-layer chromatographic systems can prove a convenient nano-platform for future investigation of the drug transport patterns, advantageous in the pharmacokinetic studies.
8. In our earlier studies, it has been shown that the low molecular weight chiral compounds from the groups of profen drugs, amino acids, and hydroxy acids in the solution can undergo spontaneous oscillatory condensation. These reactions are characteristic of single compounds or the mixtures of compounds in the aqueous or non aqueous solvents. In the studies with a mixture of L-proline and L-hydroxyproline dissolved in 70% methanol, it was found out that these compounds not only undergo oscillatory peptidization, but a theoretical model was also developed which describes this phenomenon.
Chromatographic methods of investigating spontaneous oscillatory reactions of L-phenylalanine and L-proline in aqueous solutions
In this study, another pair of amino acids (L-proline−L-phenylalanine) was investigated. To this effect, we used the achiral high performance liquid chromatography with spectrophotometric detection (HPLC/DAD), the light scattering detection (HPLC/ELSD), and the mass spectroscopy detection (LC-MS). The choice of these amino acids was due to their important functions in human body. L-Proline is major components of the protein known as collagen and it is responsible for its stability, and hence, for the tissue architecture and strength. L-Phenylalanine is an exogenous amino acid, one of twenty common amino acids which build proteins. It is a precursor for tyrosine, dopamine, noradrenaline, adrenaline, and the skin pigment melanin, and therefore it is an amino acid necessary for proper functioning of human body.
The obtained results demonstrate the oscillatory instability of the investigated amino acids, which consists in the spontaneous oscillatory oligopeptidization, i.e., in the sequential formation and decomposition of homo-and heterooligopeptides as the products of the spontaneous peptidization process. , ,
9.

TEREPHTHALAMIDES OBTAINED FROM METHYL ESTERS OF CHOSEN AMINOACIDS
Chemical structure of intermediate products and diamides was confirmed by 1H NMR and 13C NMR. Additionally, FTIR and ESI-MS spectra were recorded. Solubility and melting point temperature were determined for new diamides. Crystallization was attempted in order to obtain monocrystals.
As the result of our investigations seventeen (17) aminoacid methyl ester hydrochlorides were obtained, as well as seventeen (17) terephtalic acid diamides, so far unreported in the literature. The structure of all the obtained compounds was corroborated by spectroscopic methods. Pharmacognosy is an area of science involved in the investigation of botanical materials and of chemical composition thereof. It is based mostly on plant anatomy and morphology, but also on chemical analysis of plant constituents and their biological properties [1] . Until quite recently, basic knowledge about herbal preparations used for the curative purposes originated from the experience and tradition of folk medicine. With time and owing to the growing sophistication of analytical and pharmacodynamic methods of evaluating curative preparations, increased information has been cumulated on the properties and medical efficacy of plants and the plant-derived medicaments [2] .
11.
A comparison of the plant extraction methods upon an example of common thyme (Thymus vulgaris)
One of more important plants which are grown on a commercial scale in Poland is common thyme (Thymus vulgaris). Phenolic acids contained in this plant show an indisputable pharmacological activity, e.g., as antibacterial and anti-inflammatory agents [1, 3] .
At the preliminary stage of this study, phenolic acids were extracted from the plant tissue by means of two techniques. One technique was classical extraction in Soxhlet apparatus with use of pure methanol as an extraction agent, and the second one was the Accelerated Solvent Extraction (ASE), with use of the aqueous methanol mixtures in different volume proportions. Central composite design was adopted to optimize the solvent concentration and temperature of the ASE. At the second stage, all the obtained extracts were analyzed with use of 1D isoctratic thin-layer chromatography, in order to compare the respective extraction yields.
The obtained extracts were point-wise spotted on to the chromatographic plates in the 10-µL aliquots with use of an automatic applicator. Then the chromatograms were developed to the distance of 15 cm in the horizontal sandwich-type chromatographic chambers. Silica gel was used as stationary phase and ethyl acetate + acetic acid + formic acid + water in volume proportion 100:11:11:13 as mobile phase. For visualization of the chromatograms, two visualizing agents were used, i.e., the 1% methanol solution of (2-aminoethyl) diphenyl borate and the 10% methanol solution of sulphuric acid. In that way, two fingerprint-type chromatograms were obtained for each plant extract, which were then twice photographed (before and after visualization) upon illumination with UV light at two different wavelengths (λ=254 and 366 nm). For the assessment of the chromatograms, scanning densitometry was also used. The densitograms were recorded before and after visualization at the two different wavelengths (λ=340 and 380 nm). All this information in a digitalized form was then utilized for chemometric comparison of the extraction performance with the two employed extraction methods. 12. Over the last years antioxidant compounds have gained popularity due to their ability to scavenge free radicals -reactive species causing damage in living organisms. Food (e.g., fruits, vegetables, and herbs) is a natural source of such compounds. Food consists of complex mixtures of many antioxidant compounds, complicating their analysis. The total antioxidant capacity (TAC) of samples can be determined using chemical methods that exploit the reaction between artificially generated free radicals and all the antioxidants contained in the tested sample. The reaction is monitored with a suitable instrumental technique (e.g., spectrophotometry or fluorometry). Examples of these methods are FRAP, ORAC or DPPH assays [1] . Despite the simplicity of chemical methods (just to monitor the reaction) they are time and reagent consuming and expensive. Determining the TAC of samples using chromatographic techniques is challenging, as well as time and reagent consuming. On the other hand, chromatographic fingerprints could be used to characterize the antioxidant compounds in foods. Our goal is to propose an approach to predict TAC of complex natural samples (rooibos infusions) directly from their chromatographic fingerprints (HPLC-DAD chromatograms) without the need to quantify potential antioxidants. The proposed model describes the TAC parameter determined with standard chemical method (DPPH assay) on the basis of a set of fingerprints. The partial least squares regression, PLS [2] is used as a multivariate calibration method. The proposed approach offers satisfactory prediction properties, eliminating the need for additional TAC tests, and considerable reduction of time and chemical reagents. 14. Amygdalin became popular like a potential anti-cancer drug. Although there is no scientific evidence to support claims that it may treat cancer, recently, interest in amygdalin is gradually increasing and its use as secondary cancer therapy has been encouraged. Amygdalin can also be used for the treatment of asthma, bronchitis, diabetes, for preventing and treating migraine, hypertension, chronic inflammation etc. In view of its pharmacological effects, an efficient and simple method for amygdalin analysis from natural sources is highly desirable.
Chromatographic fingerprints and chemometrics as a tool for prediction of the total antioxidant capacity of rooibos infusions
13.
Chemical characterization of sour cherry wine produced in Serbia
Development and validation of a TLC-densitometric method for the quantitative determination of amygdalin
Soxhlet extraction is the most commonly used technique for amygdalin extraction while for its determination different HPLC methods were used. In this study, we have explored Statistical analysis proves that the developed TLC method is repeatable, selective, and accurate and can be applied for the identification and quantitative determination of amygdalin.
15.
Application of gas chromatography in the study of the polycyclic aromatic hydrocarbons concentrations in gas sampled from the burning mine waste dump located Polycyclic aromatic hydrocarbons (PAHs) is a group of environmental contaminants, which constitute an extremely large and diverse class of organic molecules [1] , includes over a hundred of various compounds, formed typically during incomplete combustion of organic matter at high temperatures produced primarily from anthropogenic sources [2] . Mine waste dumps are highly heterogeneous, i.e. they are composed of various materials, often flammable, posing a potential risk of autoxidation and self-ignition. Burning mine waste dumps cause a threat to the environment increasing with time, due to the potential fire propagation, and pollution of the atmosphere with dust and noxious gases [3] . The autoxidation and self-heating processes result in intensive release of various gases, including
PAHs. Therefore, mine waste dumps may be considered to be a serious source of organic contaminants, including PAHs, demonstrating persistent, bio-accumulative properties [4] . The main objective of the study presented was to determine the PAHs concentrations in gases released from the burning mine waste dump in Ruda Śląska (Upper Silesia, Poland The resulting polymers are robust, inexpensive and, in many cases, possess affinity and specificity that is suitable for industrial applications.
In this announcement we present an investigation of new polymeric stationery phase for amines detection using the Nexera UHPLC equipped with a Pinnacle DB PAH 1.9 µm, 50 x 2.1 mm column and the multiple DAD and FLD detectors enabling detection of trace-level components. The described method allows for selective absorption of amines molecules.
18. The influence of aromas on physical and psychical well-being of humans has long been recognized in psychology and philosophy. Therefore in aromatherapy, the curative potential of essential oils (plant hormones) is utilized. Essential oils are among the main constituents of plants which are used in plant pharmacy and homeopathy, although too rarely in classical pharmaceuticals. Along with a recognized curative potential, essential oils can also exert toxicity. The high quality pure essential oils are available on the Polish market in the drugstores, selling spots specialized in trading medicinal plants, and in the centers for aromatherapy [1, 2] .
Analysis of volatile fraction from selected thyme (Thymus L) species by means of GC-MS and HS-GC-MS
Essential oils are liquids characterizing with relatively high boiling point (ca. 105 0 C) and considerable volatility. From the chemical point of view, essential oils are mixtures of hydrocarbons, alcohols, aldehydes, ketones, esters, and ethers, which are mainly mono-and sesquiterpenes, and also the phenylpropane derivatives. Essential oils exert diverse biological activity which depends on pharmacological activity of their predominant constituents (this activity can be, e.g., antibacterial, decongestant, sedative, anti-inflammatory, etc.). Essential oils can by derived from plants, e.g., by means of hydrodistillation or pressing [3, 4] . Common thyme (Thymus vulgaris L.) is the plant originating from Mediterranean zone. It is a semi-shrub with characteristic, pleasant aroma of thymol, which contains ca. 3.5% (and sometimes even up to 5.4%) essential oils, and up to 10% tannins, polyphenolic acids, and flavonoids. It exerts a recognized decongestant, antispasmodic, antifungal, and antibacterial activity [5, 6] .
Plant material utilized in this study originated from Botanical Garden of Maria CurieSkłodowska University in Lublin. Three different thyme species were investigated, i.e., Thymus pulegioides, Thymus vulgaris, and Thymus kosteleckyanus. We compared the volatile fraction contained in each investigated species by using two different methods of extraction and analysis the volatile compounds. In first approach, essential oils were separated through hydrodistillation in the Deryng apparatus, and then analyzed by means of GC-MS. In second approach, the analysis was carried out by means of headspace-GC-MS.
